Redox Titration
The perchlorate salt of the compound Ru(NH 3 ) 5 Py 2+/3+ was prepared according to literature protocols for use as a reductant in laccase redox titrations.
1,2 This mediator has previously been used for determination of type 1 potentials in Pseudomonas aeruginosa azurin.
1 Stock solutions of this compound were prepared fresh before each redox titration experiment by measuring out approximately 1 mg of the compound and dissolving it in 50 μl DMSO and then adding 350 μl of milliq H 2 O to the solution, which should be a bright yellow. To measure mediator stock concentration, an aliquot of this solution was diluted 50 fold and measured via UV-vis, using the ε 407 (7762 M -1 cm -1 ) 1 to determine sample concentration. Solutions were adjusted either by further dilution in water or minor additions of the mediator solid in order to bring the sample concentration to 6.5 mM. Mediator stocks were then pipetted degassed on a schlenk line for at least 30 minutes under argon flow, with intermittent vacuum pumping. 900 μl solutions of ~ 70 μM wild-type laccase in pH 6.5 100 mM sodium acetate were also degassed on schlenk lines by stirring under argon flow for at least an hour.
Following sample deaeration, samples were transferred into a wetbox with an argon atmosphere contaning an ocean optics UV-vis and a Gamry potentiostat. A 1 ml quartz cuvette (Starna Cells) containing an Ag|AgCl reference electrode served as the cell for the redox titrations. Two platinum wires glued to the edge of the cell using 9460 Hysol epoxy served as counter electrodes and working electrodes. The cuvette was first blanked on sodium acetate buffer, emptied, and then filled with 800 μl of laccase. Leads to the potentiostat were attached to their respective electrodes. At the start of each experiment, open circuit voltages were measured until the cell OCV stabilized. Generally this took 1-2 hours. Following this initial equilibration, mediator was added to the laccase solution to total volumes of 4, 8, 12, 16, 20, 24, 28, 32, 40, 44 , 48, and 52 μl. A Pasteur pipet was used to gently mix the solution, while taking care to avoid disturbing the electrodes and introduction of bubbles, each time mediator was added. Generally equilibration took 1-1.5 hours following an addition of mediator. Following the conclusion of each equilibration, the UV-vis spectra were saved. (1) Cummins, D.; Gray, H. B. J. Am. Chem. Soc. 1977, 99, 5158-5167. (2) Ford, P. C.; Rudd, D. F. P.; Gaunder, R.; Taube, H. J. Am. Chem. Soc. 1968 , 90, 1187 -1194 S.8 Redox Titration of WT Thermus thermophilus laccase at pH 6.5 yields a value of 227 mV ± 6.4 mV for the type 1 active site of this enzyme. Using earlier pH titrations as a basis for conversion (57 ± 1 mV decade -1 has been found for this enzyme) 23 allows for estimation of the type 1 active site reduction potential at pH 5.0, for which we find a value of 313 mV vs Ag|AgCl. This value lies close to our initial estimates of the type 1 redox potential of laccase when adsorbed on ketjen black electrodes. 
